Progressive multifocal leucoencephalopathy (PML) is a rare demyelinating disease which was first described by Astrom et al. (1958) and viruses have since been found in the cerebral lesions (Zu Rhein, 1969) . Two virus types have been identified, Polyoma JC and SV 40 (Padgett et al., 1971; Weiner et al., 1972) . The disease usually occurs in patients already suffering from a condition in which the immunological system is in some way compromised. Richardson's review (1970) of 85 cases included 45 with lymphoproliferative disorders, 10 with myeloproliferative disorders, and 14 with granulomatous disorders. The prognosis is poor with a progressive deterioration over less than six months and spontaneous remissions are rare (Astrom et al., 1958; Hedley-Whyte et al., 1966) . Recently, the nucleic acid base analogues idoxuridine and cytarabine have been used in the treatment of some virus diseases, but remission has been reported in only one treated case of PML (Bauer et al., 1973) . CASE REPORT This 52 year old nursing tutor was known to have had pulmonary sarcoidosis for 14 years which had been treated with a constant dose of prednisolone 7.5 mg daily for the last seven ypars. She ,.
.C ..e r ;D X 5 z _ > , , . . , . . . , , . . , . . . w , . , < , _ . . The EEG showed a marked deterioration and was now grossly asymmetrical with almost continuous 4 Hz activity anteriorly in the left hemisphere with intermittent bursts of 1-2 Hz delta activity in this region (Fig. lb) There were focal and confluent demyelinated lesions in the white matter and deep cortex (Fig. 2) . The lesions showed all the characteristic features of PML as described by Richardson (1970 A slight but definite improvement was first noticed soon after finishing the first course of treatment. She was discharged from hospital at the end of the second course and at that time her dysphasia had improved considerably allowing conversation at a 10 to 12 word level. Some power had returned to her right shoulder and right hip flexion was stronger. Six weeks after starting treatment she was able to finish about half the Daily Telegraph crossword. In conversation there was occasional perseveration and she would correct herself by association. The facial weakness had improved and she no longer dribbled. After three months she had taught herself to write left-handed, she was reading two novels a week and usually finishing the Daily Telegraph crossword. Movements of the right hand remained severely impaired and the arm moderately spastic. There was only minimal weakness of right hip flexion and her gait was normal.
Since returning to work at the beginning of November 1973, just over a year after the onset of her symptoms and about three months after the start of treatment, she has managed her job as a nursing tutor satisfactorily. She has found her recent memory slightly impaired but has been able to give her lectures. The EEG has been recorded at the onset of each course of treatment and first showed a definite improvement about a month after the start of treatment, since when it has shown further improvement (Fig. 1c) . The interval between treatments has now been fixed at three weeks because she found that she did not feel very well with longer intervals, although this was not accompanied by any change in her physical signs.
DISCUSSION
This patient has been shown by brain biopsy to fulfil the criteria of PML associated with Polyomavirus JC. The association of a progressive focal neurological disease with localized EEG changes and only minimal evidence of cerebral atrophy in a patient with sarcoidosis and depressed cellular and humoral immunity led to the diagnosis. The history of mumps in the autumn of 1972 may be relevant. Live mumps vaccine may temporarily depress tuberculin sensitivity (Kupers et al., 1970) and this attack may have compromised her immune state to the extent that PML could develop.
More than 100 cases of PML have been reported. These include only four or five cases with spontaneous remission (Hedley-Whyte et al., 1966; Richardson, 1970) . Narayan et al., (1973) have correlated the type of virus with the progress of the disease in 13 cases of PML. The prognosis of those patients with the JC virus was worse (mean survival less than six months) than those with SV 40 (mean survival 20 months). This patient's improvement began within 10 to 14 days of starting treatment and within three months she was well enough to return to work. In the only other case of PML treated with cytarabine, improvement also occurred shortly after treatment was started. This patient also had sarcoidosis (Bauer et al., 1973) . It will be necessary to treat many more patients before improvement can be ascribed to the treatment with any degree of certainty. Brain biopsy is necessary to confirm the diagnosis and identify the virus. In view of the continued underlying immune depression and the doubtful ability of the treatment to eliminate the virus from the brain completely, it may be necessary to continue intermittent chemotherapy indefinitely.
ADDENDUM (February 1975) Treatment has continued with five day courses of cytarabine (2 mg/kg) separated by intervals of three weeks. No complications from this treatment have arisen. She has continued to improve throughout this time and there is now no evidence of aphasia, minimal facial weakness, moderate spastic weakness of the right arm, function of her hand remains severely impaired, there is no weakness in the right leg. As the spastic weakness improved, so an obvious cerebellar ataxia became apparent in the right arm, presumably due to involvement of crossed rubrothalamocortical cerebellar pathways.
We are grateful to Mr J. J. Maccabe who carried out the brain biopsy and to Dr Sheila Gardener for isolation and identification of the virus.
